In previous articles which have appeared in this journal (i, 3) two problems of the increasing mastery of speech sounds by infants were considered. The first presented equations and curves of the development of phonemic types. The second was concerned with the Chen Differential Percentage Index. Other studies have dealt with the problems of vowel and consonant types (2) and vowel and consonant frequencies (4). The purposes of this report is to give an analysis of phoneme frequency during the first two and a half years of life, to indicate equations derived from the data, and to present curves of phoneme frequency development representative of the data. p" Three analyses of the data have been made. The first considers records obtained upon a group of 35 infants which was followed continuously throughout the period of infancy, the second treats the data collected on 95 Ss during this period, and the third is concerned with the problem of sex differences.
In previous articles which have appeared in this journal (i, 3) two problems of the increasing mastery of speech sounds by infants were considered. The first presented equations and curves of the development of phonemic types. The second was concerned with the Chen Differential Percentage Index. Other studies have dealt with the problems of vowel and consonant types (2) and vowel and consonant frequencies (4) . The purposes of this report is to give an analysis of phoneme frequency during the first two and a half years of life, to indicate equations derived from the data, and to present curves of phoneme frequency development representative of the data. p" Three analyses of the data have been made. The first considers records obtained upon a group of 35 infants which was followed continuously throughout the period of infancy, the second treats the data collected on 95 Ss during this period, and the third is concerned with the problem of sex differences.
The data for the group yielding the most continuous records are given in Table I , which includes bimonthly means of the total frefrequency of speech sounds, the number of infants on which records were taken, and the number of records. Each record consists of such sounds as occurred on 30 breaths. The table should be read as follows : for the first two month period the number of infants studied was 25, the number of records taken was 52, the mean frequency was 61.8, and the standard deviation 9.3.
In order to secure close fitting curves the data for the entire 2$-year period were divided into two parts; one part included the means for the first i| years, the other for the remaining year. Separate equations were derived for each. The curves are shown in Fig. I . The equation for the means of the first ij years is P F -4.525 A + 58.0, in which P P is the phoneme frequency and A is age. The equation for the second part of the period is P F = 31 e M73A + 56.3. The first equation is represented by a straight line, the second by an exponential curve. It is obvious by inspection that the theoretical curve is a reasonably good fit to the empirical data. The graph * The term 'frequency' refers to the number of times phoneme types occur. 'Type' refers to the speech sounds listed in the International Phonetic Alphabet. 187 indicates that for the first if years the average infant's production of phoneme frequencies increases at a constant rate and that thereafter the rate is an increasing one. A test of the validity of this curve would be to secure more cases and to combine them in order to discover whether the curve is thereby modified. This has been done. The data for all infants on whom records were taken throughout the period of infancy are found in the next table. Again it has been necessary to divide the data into two parts and derive separate equations. The curves appear in Fig. 2 . The equation for the first i| years is P F = 4493 A + 58.5, and for the second part it is P F = 27 e1Tltji + 63.4. It is seen that the constants in the equations for the straight lines fitted to the first parts of the two sets of data are practically identical. Moreover, the values of the exponents in the equations for the last parts of the data are nearly the same. Thus the addition of more data does not change the rate as given by the first curve. The curves in both graphs indicate that infants produce about 60 phoneme frequencies in the first bimonthly period and 156 in the last period. It therefore is reasonable to conclude that the increase in phoneme frequency proceeds for the first l| years at a constant rate and that for the remaining period it follows an exponential function.
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When these curves for the progress of phoneme frequency are compared with those for phoneme type (i), an interesting contrast becomes apparent. The type curves are parabolic in nature, whereas the frequency curves are at first linear and then exponential. In terms of these two criteria, this means that there are fundamental rate differences in speech development during infancy. The rate of acquisition of phoneme types exhibits a decelerating increase, but for phoneme frequency the increase is at first constant and finally becomes an accelerated rate.
A last analysis is concerned with the problem of sex differences in infant production of sounds. The data are given in Table III. It was found that in regard to sex differences exponential equations yielded closely fitting curves. The equations are: Pp = ioem6A + 57-5 for the means of boys, and Pp = 25 <?-0947 A -f-38.0 for girls. The curves are plotted in Fig. 3 .
An examination of these curves shows that girls exhibit a slightly lower frequency than boys, but that they develop for \\ years at a rate slightly in excess of that for boys. Thereafter the boys' rate exceeds that of girls. The differences however are not statistically dependable.
When the curves of sex differences in phoneme types (i) are compared with those for phoneme frequency, two interesting reversals are apparent. The curves for phoneme types are parabolic in nature, while those for frequency are exponential. Thus the rate for the former is a decelerating one during the period of infancy, while the latter is an accelerating one. Moreover, in the case of the development of phoneme types there seems to be a final tendency for girls to exceed boys, whereas in regard to frequency of sound production there is an opposite tendency. 
SUMMARY
This article reports equations and curves derived from data on the frequency of sound production of infants under ^\ years of age. A curve of frequency of vocalization of the 35 most continuously observed children among a group of 95 is given. Separate equations were derived for the data. The one covering the first year and a half is PF -4.525 A + 58.0, the other covering the remaining year is P F = 31 e-W3A + 56.3. This means that the rate of frequency development is at first constant and then becomes exponential. An equation derived from the data of all the Ss yields a similar curve. When these curves are compared with those for phoneme types pre-viously reported, the latter are seen to be parabolic, whereas the former are at first linear and then exponential. In regard to sex differences, exponential equations yield the best-fitting curves. While boys have a tendency to exceed girls in frequency of sound production during the last six month of the period, the differences are not statistically significant. (Manuscript received March 28, 1946) 
